Background: Nurses experience many interruptions during drug administration. Interruptions threaten the safety of patients and nurses in health institutions. Aim: This study aimed to investigate the interruptions experienced by nurses during preparation and administration of medications at the patient's bedside/corridor in different clinics. Methods: Interruptions was determined by several observations. Observations carried out during nurses' medication process in internal medicine and surgical services (by two researchers). Sixty observation were made in total by two researchers. Results: Interruptions were detected at least once in the preparations and administration process in all of the observations. The interruption frequency in preparation, administration and the whole process were statistically significant different between the services. The interruptions in the general surgery service were higher than the internal medicine service. The interruption frequency was significantly higher during the preparation process in internal medicine service and administration process in general surgery service. Conclusions: Interruptions during nurses' medication process at the patient's bedside or in the corridor was commonly observed, especially in the general surgery service.
INTRODUCTION
There are differences regarding medication processes in the way they are practiced in different clinics, health institutions, cities and countries. Especially, regarding the preparation of medications, medication rooms are preferred in some hospitals while the patient's bedside/corridor is preferred in others.
Conditions such as nursing practices in clinics, clinical protocols, properties of medications etc. determine this preference. The decision on how to carry out the medication process can have an impact on the interruptions experienced by nurses during this process. For nurses, it is not possible to work without interruption. [1] These interruptions can lead to risks It is almost impossible for nurses to work without interruption. [1] Throughout the preparation and administration of medications, nurses encounter multiple conditions which divide their attention such as stimuli from the environment,lack of staff and lack of equipment. [18] The literature demonstrates that nurses are interrupted during the preparation/administration of medications [11, [17] [18] [19] and that this interruption causes a risk, [2, 4] contributing to errors and causing nurses to commit errors. [1, 20, 21] Interruptions encountered by nurses during the preparation and administration of medications are among the conditions that either cause or contribute to errors. [22] In all countries, especially developing countries, interruptions should be given more space on the agenda and should be listed in the first place among the causes of medication errors committed by nurses. Interruptions and their causes must be revealed to institution managers to provide a safer environment for nurses and patients. Determining the factors causing interruptions and efforts to eliminate them are crucial for preventing the errors in the administration of medications.
Awareness of this issue has started to change in recent years. [20] As in the literature, studies conducted in our country on medication errors generally focused on the causes of errors, as well. However, interruptions have not been included among the conditions causing medication errors, except for one study. The studies on the interruptions encountered by nurses during their medication preparation at the patient's bedside and the causes as well as the duration of these interruptions are limited.
METHODS

Hypotheses of this research
(1) The area in which the medication is prepared affects the interruption of nurses. (2) Nurses have different types of interruptions in drug preparation and administration process. (3) Interruptions vary according to clinics.
Study design and participants
This descriptive and cross-sectional study was conducted at a university hospital located in the Western Anatolia Region of Turkey in the internal medicine and general surgery services through direct observation methods between July 15 and August 30, 2013. In this study, the interruptions, their causes, number, duration and the factors causing them were observed when the medication was prepared and administered in the patient room.
Data collection
The data of the study was collected through observation during the medication process (preparation and administration) of the nurses with the medication cart at the patient's bedside in the two services where the research was conducted. Ten am was the preferred time for data collection. The reason for this is that this hour is busier in terms of the clinical process (physician visits, pre-op and post-op patient flow, admission-discharge process, etc.) and the number of increased medications.
In the study, a total of 60 observations were made (general surgery service-GSS n = 30, internal medicine service-IMS n = 30). Observations were performed simultaneously by two researchers. The average number of nurses serving in both services during the observation period is 4 while the number of nurses observed during the medication is 1.
The data collected (number of patients and nurses in the service, number of medications prepared and administered, observations of medication preparation and administration, interruptions, number and duration of interruptions, person(s) and factors causing interruptions) were recorded in the Medication Preparation and Administration Observation Checklist. This checklist was prepared by the researchers using the relevant sources. [11, [23] [24] [25] A stopwatch (Loyka brand) was used to determine the durations of interruptions.
Considering the duration of interruptions as a factor causing distraction, interruptions have been classified into two different categories: 1) short interruptions which are defined as the interruptions experienced by nurses for another reason (giving information, positioning etc.) during the preparation and administration of the medication without leaving the patient's bedside/medication cart and 2) pauses to the medication processes causing a long break which are defined as long-term interruptions when nurses leave the patient's bedside/medication cart to perform another task (welcoming post-op patients, new arrivals etc.) and return to the preparation and administration of the medication.
In the study, the interruptions were evaluated as short interruption, pause to medication and total interruptions (including both short interruptions and pauses to medication).
Data analysis
SPSS Package was used to evaluate the data including a descriptive analysis of number, percentage and mean standard deviation and as analytical statistics; Chi-square, correlation, Mann Whitney U and t test were used.
For the comparison of the condition of interruption according to services, chi-square analysis was used while the Mann Whitney U test was used to compare the number and duration of interruptions.
Strengths and limitations
The limitation of this study is that it is performed in two clinics of a single hospital in a developing country. In these countries, there are significant problems in health infrastructure and nursing services are affected. The results obtained should be evaluated within this limitation. Therefore, the results of the study cannot be generalized for other countries.
Ethics
Verbal and written informed consent was obtained from the participants. Necessary permissions obtained from the hospital for this study. Ethical approval was obtained from the Pamukkale University Medical Ethics Committee (IRB 2012-62).
RESULTS
Descriptive information about the medication process is given in Table 1 . As a result of observations; average number of drugs per nurse 9.2 ± 2.6; average number of patients per nurse 7.9 ± 1.4; average duration of preparation (second) 28.2 ± 17.7; the mean duration of administration (second) was 52.2 ± 12.8 and the total average number of drug mean was 36.5 ± 9.4. (3) (4) (5) .037 ** In all the observations conducted during the medication process (preparation and administration), total interruptions were determined. Again, in all the observations, the rate of interruptions during preparation were 95%, while it was 98.3% in the administration process. The interruptions during the preparation process were higher in IMS (96.7%) compared to GSS (93.3%), while they were higher in GSS (100%) than in IMS (96.7%) during the administration process.
The median of total interruptions was found to be 13; and it was 8.5 for the preparation process while it was found to be 5 for the administration of the medications (see Table 2 ). Statistically significant differences were found between the services regarding the frequency of preparation (p < .001), administration (p < .001) and total interruption (p = .036) (see Table 3 ).
The median of total short interruptions in the medication process was found to be 12; which was 5 in the preparation and 6 in the administration (see Table 2 ). The median of total short interruptions was higher in GSS than in IMS (p = .036) in both preparation (p < .001) and administration (p < .001) (see Table 3 ).
The durations of interruptions (sec) in the medication process are given in Table 2 . The duration of total interruptions in GSS was higher than IMS (p = .026). The duration of total interruptions in the administration process was higher in GSS than in IMS (p = .035). There was no significant difference between the services in terms of the duration of total interruptions during the preparation process (see Table  4 ). Table 2 . Duration and frequency of interruption (short interruptions, pause to medication, total) in medication process Table 3 . Frequency of interruptions (short interruptions, pause to medication, total) in medication process according to clinics While there was no difference between the services in terms of the duration of short interruptions during the medication process and the administration process, there was a significant difference only in the preparation process. The duration of short interruptions in the preparation process was higher in IMS than in GSS (p = .003). There was no difference between the services in terms of the pause to medication (see Table 4 ).
Frequency of short interruptions Frequency of pause to medication Frequency of total interruptions
Mean ± SD Median (quartile) Mean ± SD Median (quartile) Mean ± SD Median (quartile) Preparation 5.2 ± 3.
Mean ± SD Median (quartile) Mean ± SD Median (quartile) Mean ± SD Median (quartile) Preparation GSS 6.2 ± 3.
Findings Regarding the Pauses to Medication
It was determined that there were pauses to medication in 49 of all the observations (81.7%) conducted in both services. There was no statistically significant difference between the services in terms of the frequency of pauses to medication (GSS 86.7%; IMS 76.7%) (p = .027). In the preparation process, the rate of total pauses was 63.3% and there was no difference between the services (GSS 53.3%; IMS 73.3%).
As for the administration process, the rate of pauses was 55.0% and there was again no difference between the services (GSS 63.3%; IMS 46.7%).
There was no statistically significant difference between the number of pauses to medication according to the services. Nevertheless, when the medication preparation and administration were evaluated individually, pauses in medication preparation was more frequent in GSS than in IMS (p = .012) (see Table 3 ).
In the medication process, the duration of pauses was 44.0 seconds in preparation while it was 46.5 seconds in administration and 117.0 seconds in medication process (see Table  2 ). There was no significant difference between the services in terms of the total duration of pauses in the medication process (see Table 4 ).
Causes of interruptions
In descending order of the causes of total interruptions encountered by nurses in the medication process include giving information, medication and equipment,communication, intervention, clinic practice. If there are more it should be listed here othewise leave out etc. However, regarding total pauses to medication, the causes are listed as medication and patient care intervention (an intervention outside the medication such as establishing vascular access, patient positioning, etc.). The reasons for short interruptions were listed as providing information, equipment and medication.
People who cause interruption
People who cause interruption (in descending order of frequency) were listed as hospital employee, patient relative, clinical nurse, physician and student nurse while it was clinical nurse, hospital employee, physician, patient relative and phone in the medication preparation process.
People who cause interruption in the administration process (respectively) were patient relative, hospital employee, patients, nurses and physicians while it was physician, student nurse and other nurses in the service in the preparation process.
There was a positive correlation between the total number of interruptions and the number of patients per nurse, number of medications and number of medications per nurse. However, there was no significant correlation between the durations of interruptions (see Table 5 ). There was a positive correlation between the number of patients, the number of patients per nurse and the number of people/incidents that caused the interruption. Nevertheless, there was no significant correlation between the total number of medications, the number of medications per nurse and the number of people/incidents that caused the interruption (see Table 5 ).
DISCUSSION
Medication administration errors are considered to be among the errors that have a negative impact on patient safety. [26] Nurses often encounter medication administration errors or commit medication errors. [27] Interruptions experienced in the medication process are defined as one of the conditions that cause errors. [28] In the literature, the relationship between interruptions and medication errors have been demonstrated. [4] Interruptions experienced by nurses can jeopardize both their practices and decisionmaking processes. [29] It was demonstrated that interruptions contributed to medication administration errors, [4] as well as loss of concentration, delay in medications [30, 31] and that they caused errors. [20, 32] In terms of patient and employee safety, it is crucial to ensure that nurses are not distracted during the preparation and administration of medications. [3, 16] In our study, interruptions were observed throughout the whole process of medication. In a recent study conducted in the internal medicine-surgery services, neonatal intensive care unit and emergency department, a similar rate of interruption (99%) was found in the medication process. [33] A study conducted in Canada reported that nurses were interrupted by 117% during medication administration. [16] In studies conducted to determine the interruptions in the medication process, the number of interruptions was found to range widely (1.8 times -48 times). [1, 18, 19, [33] [34] [35] [36] In our study, the number of interruptions for each observation was 13. It is thought that these differences in the results are caused by the methodologies of the studies.
In this study, interruptions were evaluated as short interruptions and pauses to medication. In the medication process, the total number of short interruptions (12) was higher than that of pauses to medication (2) . In their study, Johnson et al. [33] found that a nurse left their medication cart to execute another task only once. Then, the nurse came back and continued the medication. No other data was found in similar studies.
In our study, the total number of interruptions in the medication process was higher in the general surgery service. While the number of pauses to medication was similar in both services, short interruption was higher in the general surgery service. The difference in the total number of interruptions was due to the short interruptions. The results obtained in a similar study conducted in the general surgery and internal medicine services are supportive of our results. [30] Studies have shown that nurses in general surgery services are mostly interrupted in the medication process [37] and that general surgery services are one of the services where the highest number of errors are committed. [38] The excessive number of interruptions in GSS is considered to be related with the high number of medications administered (especially IV and SC), and by the higher workload in general surgery services. There is a positive correlation between the number of medications to be administered and the time spent by the nurse at the patient's bedside. In particular, the preparation and administration of IV medications require more time which affects the time spent by the nurse at the patient's bedside and the interruption negatively. General surgery services are the services where the workload of nurses is high and the needs of preoperative /postoperative patients change rapidly. [38] According to the general hypothesis regarding the workload of health workers, it is accepted that there is a positive correlation between the workload and the errors/adverse outcomes. [22] In our observations, it was determined that the number of total interruptions was higher in the preparation process compared to the administration process. These results are in parallel with the findings of similar studies. In their study, Johnson et al. [33] found that the number of interruptions during the medication preparation was higher than that of the administration process. It is thought that nurses are interrupted more while preparing medication at the patient's bedside. In similar studies, it is stated that the organization of the medication in proximity to the patient poses a risk of interruption to the process. [1] The studies where nurses prepared the medications in which medications showed that they were interrupted less [1, 19, 33] found that nurses were interrupted more at the patient's bedside (47%) than in the medication room (16%) while preparing the medication. In a study conducted to prevent interruptions, a paramedical staff was provided to answer questions to avoid interruptions to the nurse. [33] According to the results of the study, there was a decrease in the rate of interruption/distraction of the nurse. [18] These studies are supportive of our results. However, the necessity of medication preparation in the patient room/corridor should be carefully evaluated in terms of the risks of interruption. When this condition is taken into consideration, it raises the following questions; In order to reduce interruptions, should certain medications be prepared in medication rooms taking into account the duration of their effect? Can the time that nurses spend at the patient's bedside/corridor be reduced in order to reduce interruptions to the medication?
Interruptions, even though they may last short, may distract nurses and cause them to commit errors. In our study, the total duration of interruption times observed in the medication process were higher than some studies (conducted internal medicine services and surgical clinics) [19, 33] while they were higher than some others. [35] In our study, the duration of total short interruptions in the medication process was longer than that of the pauses to medication. The total short interruption duration experienced by nurses (approximately 5 min) was more than twice the total duration of pauses to medication (approximately 2 min). In the literature, although there is no data on the duration of long and short interruptions, the general duration of interruptions in the medication process regardless of the clinics range between 30 sec -1 min. [1, 33, 35, 37] Data on pauses were only found in the study of Johnson et al. [33] They found that the nurse stopped the medication only once to be able to respond to the interruption and then returned to the medication.
It was observed that the nurses organized the medication process differently in the services which affected the interruptions and their durations. It was determined that when nurses went to the patient's bedside, they executed other tasks and practices (arranging patient records, positioning the patient, answering patient/relatives' questions etc.); thus, interrupting the medication process. In our study, the duration of total short interruption during medication preparation was higher than that of the administration. This difference may be the result of nurses preparing the medication in the medication cart by the patient's room or the corridor. In their study, Dante et al. [37] determined that nurses were interrupted more in the corridor. In accordance with the literature, our study observed that nurses were interrupted in the corridor by the questions or messages of physicians, patients, patient relatives or staff. In such cases, the nurses were observed to have both responded to the questions and continued preparing the medications. In parallel with our observations, Flanders & Clark [25] stated that interruptions in medication administration are considered to be routine and acceptable by the work environment. Another cause of interruption in medication preparation was considered to be the number of medications. [37] In the literature, it is stated that the number of medications available is a primary reason why nurses commit errors. [39] In our study, it was determined that the duration of medication was prolonged as the number of medications increased. It was observed that the prolongation of the medication contributed to an increase in the total duration of interruptions.
The total interruption duration was longer in GSS than in IMS. When evaluated according to the stages of the medication process, the duration of interruptions in the GSS was longer during the administration process. Regarding the clinics, the duration of short interruptions was longer in GSS throughout the whole medication process including both the preparation and the administration stages. This was associated with the fact that the total number of medications administered in the general surgery service (especially IV and SC) was high, problems related to the early post-op. period (questions/requests of patients/relatives, IV catheter slipping out of the vein etc.), patients being sent to the operating room and nurses started medication without adequate preparation for medication/equipment. It has been demonstrated that nurses are severely interrupted during the administration of medication due to care coordination. [1, 37] In similar studies investigating the differences between the interruptions in different services, a higher number of interruptions were found to occur in IMS contrary to our findings. [30, 35] It was thought that this difference was caused by the differences in nursing practices and the organization of medication in services. The duration of interruptions in pauses to medication was longer in GSS at the administration stage while it was longer in IMS at the preparation stage (see Table 4 ). The reason why the duration of interruptions in pauses to medication was longer in GSS at the administration stage was observed to have stemmed from especially the procedures related to the admission of the postoperative patient to the clinic. The nurses stopped their medication and transferred the postoperative patient to their bed. Then, following the primary care given to the patient (vital signs, checking vascular access, analgesic administration etc.), they returned and continued their medication. In the studies conducted previously, it was found that the nurses were mostly interrupted during medication administration due to tasks related with patient care. [1] Biron et al stated that a revision was essential for the management of the medication process due to errors caused by the secondary tasks of nurses in the same period. [1] In the clinics that were observed, it was determined that the nurses themselves created the conditions causing interruptions. For example, nurses postponed some of their responsibilities to undertake them during the medication process. By responding to the requests from patient(s)/relative(s) as "I will be dealing with your problem when I come to your room for the medication", nurses were observed to have given priority to fulfilling their delayed demands by pausing the medication.
It was found that the longer duration of short interruptions in IMS at the preparation stage was caused by lack of medication and equipment in medication carts and nurses' insufficiency regarding the organization of the medication process.
In our study, as the number of patients, number of patients per nurse, number of medications and the number of medications per nurse increased, the total number of interruptions and pauses increased. In the studies examining interruptions, it was found that nurses were interrupted more during the hours when the workload in services was high. [40] These results are in parallel with similar studies. [19] This result shows that the number of patients is an effective factor causing total interruption. The positive correlation between the number of patients and the increase in interruptions can be explained by two reasons. First, the number of medications increases as the number of patients increases. Second, nurses' other responsibilities (care, equipment, clinical organization etc.) also increase. In the services that were observed, nurses could not hand over their other responsibilities in the service and care organization even in the medication process (care, getting equipment-medication, preparing/sending the patient for examination, sampling, patient reception, admission/discharge preparation etc.). In our study, the average number of patients per nurse was 7.9 in the GSS and 3.9 in the IMS. These figures are higher than the number of patients per nurse suggested by the WHO. [41] In their study, Palese et al. [40] reported that the frequency of interruptions was higher during the hours when the workload of the nurses was high. While the inadequacy in the number of nurses and clinical organization cause interruptions in the medication process, it also poses a serious risk for nurses and patient safety.
Another positive correlation was found between the number of patients, the number of patients per nurse and the number of people/incidents causing the interruptions. The general hypothesis regarding the workload of health care workers suggests that there is a positive correlation between workload and errors/adverse outcomes. [22] In the services where the research was conducted, the tasks essential to carry out the medication process were not shared. A nurse is also responsible for meeting all the needs of patients. The number of medications used in the general surgery service is higher and the medication process lasts longer. Therefore, the nurse is interrupted more during the medication process.
In the medication process, the causes of total interruptions are providing information, medication and equipment in descending order of frequency. In their study, Dante et al. [37] determined that the duration of interruptions was longer when nurses were interrupted for giving information, training and counselling. The reason for the first interruption in the preparation and administration stages was providing information. It was followed by providing equipment and medication at the preparation stage while it was getting equipment and medication at the administration stage. The reasons for the interruption of medication preparation in this study are similar to the findings of other studies. [19] Similarly, it was determined that 39.6% of the total interruptions observed in studies were caused by "questions". [16] Causes of interruption are thought to be due to the inadequacy of the clinical process as well as the inadequate preparation of nurses on the medication and medication control in clinical/ medication carts. In our observations, it was found that the nurses did not spare enough time for preparation before the medication process started. It was observed that nurses did not make enough preparation (equipment-medication control, vascular access control etc.) due to the fact that they quickly started the medication either following their personal acts (breakfast, conversation with the nurse who handed over the shift etc.) or the daily routines (vital signs, arranging patient records, IV catheter control, pre-op preparation etc.) and that there were severe problems (lack of request from the physician, late delivery from the pharmacy, problems with the transport of medications) regarding the procurement process of medications. These results are in parallel with the studies conducted with similar aims. [3, 16] In their study, Buchini & Quattrin [36] determined that missing medications and prescription were among the most common causes of interruption during the medication administration process.
In our study, the people who caused interruptions were hos-pital employee, patient relative, clinical nurse, physician and student nurse in descending order of frequency. Previously conducted studies reported that nurses were in the first place in the list of people causing interruptions contrary to our findings. [16, 19, 31, 35, 40, 42, 43] The reason why hospital employees and patient relatives were at the top of our list was related with the fact that the medication was prepared at the patient's bedside/in the patient room corridor. At the same time, all the nurses in the services were organizing the medication process of their own patients simultaneously and did not interrupt each other except for providing equipment-medication.
In the organization of services, several nursing tasks are required to be conducted at the same time. In this case, interruptions in the medication process are not coincidental. It was also determined that nurses who were constantly being interrupted were not disturbed by these interruptions. [19] As expressed in a paper on this topic, nurses consider interruptions to be a part of their jobs. [3] Throughout the study, it was observed that neither the people who caused the interruptions nor the nurses who were interrupted were not disturbed by these interruptions. Therefore, it is essential that nurses' awareness of interruptions be increased. [4] It is thought that nurses are not careful enough regarding the physician's request and control of the medication-equipment before the medication process. Nurses are certainly being interrupted throughout the medication process.
CONCLUSIONS
Preparing medication at the patient's bedside or in the corridor causes more interruptions for nurses. The interruptions in the general surgery service are higher than those of the internal medicine service. These interruptions may be long enough to keep the nurses away from their work. The nurses were not disturbed by this condition. It is essential that the preparation of medications at the patient bedside/corridor be revised.
Relevance to clinical practice
Since nurses consider interruptions as "normal" in working life, their awareness is insufficient. Interruptions cause attention distractions in nurses. Interruptions during the medication process are vital. Attention distractions threatens the safety of nurses and patients. Since interruptions vary according to the clinic's internal dynamics, the interruption status and duration should be determined based on the clinics. This study contributes to nurses' and nurse managers' awareness related to interruptions. At the same time, it shows that the interruptions differ according to the clinics. In this case, it indicates that "a uniform type of prevention" should be considered to prevent interruptions in clinics. Most importantly, it is thought to contribute to patient and nurse safety.
Implications for practice
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